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Abstract: The chemical composition of the essential oil obtained from the leaves of Juniperus phoenicea L.
(Fam. Cupressaceae) was investigated. Samples were collected from Al-Jabel Al-Akhdar (Green Mountain) in
the northeastern region of Libya. Hydro-distillation was performed to obtain the essential oils of the leaves
while gas chromatography coupled with mass spectrometry system (GC/MS) was used for the analysis of their
chemical composition. Thirty four (34) compounds were identified in essential oil representing 88.29% of the
total oil composition. The major compound was identified as -pinene (20.85%) followed by germacrene D
(16.49%).
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INTRODUCTION Greece. Their findings reported that the yields and the

Al-Jabel Al-Akhdar (Green Mountain) represents the and 0.58% and 88%, respectively. The composition was
study area of the present work. It is located immediately likewise characterized by a high content of -pinene
south of the coastal line in the north eastern region of (34.1%, 53.5% and 41.8%), -phellandrene (19.2%, 5.9%
Libya. It extends on the coast line to about 300 km and and 3.5%) and -caryophyllene (0.22%, 1.0% and 0.5%).
rises to about 881 meter above sea level [1]. In a study on the chemistry of Egyptian J. phoenicea [14],

J. phoenicea is a small tree that is native to the significant differences were detected in the essential oil
northern lands bordering the Mediterranean Sea from composition between leaves and berries: -pinene
Portugal to Palestine. It is also native to North Africa (38.22% and 39.30%), (  -cedrol 31.23% and sabinene
found in Libya, Algeria, Morocco and Canary Islands [2]. 24.29%), respectively.
This plant species is a conspicuous constituent of the The current study determined the chemical
vegetation  of  the  Mediterranean  basin, particularly in composition of essential oils of leaves of J. phoenicea
Al-Jabel Al-Akhdar region. collected  grown  in  the region  of   Al-Jabel  Al-Akhdar

Detailed  research  on  the chemical characteristics of in Libya. The collected data was then compared with
this species has been performed [3, 4, 5, 6]. The those acquired from plants from different geographical
composition of essential oils of the leaves of J. phoenicea origin.
has  been  reported  in  varying  information from France
[7, 8], Saudi Arabia [9], Greece and Spain [10], Algeria [11], MATERIALS AND METHODS
Corsica [12] and from Morocco[13].

The  essential oil content displays variations in Plant Material: J. phoenicea leaves were collected from
plants from different geographical origin as well as from fully grown plants during March, 2009 from Al-Jabel Al-
different parts of the tree. [5] studied the composition of Akhdar. The collected leaves were dried in open air for
J. phoenicea oil collected from Portugal, Spain and fifteen days and were then preserved for extraction.

total oil obtained were 0.41% and 98.3%; 0.66% and 99%
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Extraction of Essential Oils: The essential oil was
extracted by hydro-distillation using an apparatus of
Clevenger type according to methods previously utilized
by [15] and [16]. The extraction process required roughly
2 or more hours for mixing 150 gm of leaves in 1000 mL of
distilled water. The volatile oil was collected with water
from the side tube and a small amount of diethyl ether was
added in a separation funnel. The prepared volatile oils
were then dehydrated over anhydrous sodium sulphate.
Ether was then removed by using a rotary evaporator
under vacuum air. Pure volatile oil was then obtained and
stored at 4°C for analysis by Gas Liquid Chromatography
Mass Spectrometry (GC/ MS). 

Gas Liquid Chromatography / Mass Spectrometry: Gas
Liquid Chromatography / Mass Spectrometry were
performed at the Central Laboratory Unit / High Institute
for Public Health, Alexandria University, Egypt after the
completion of the aforementioned procedures. Samples
were separated on a capillary column (30 m length, 0.25
mm of diameter and film thickness 0.25 ìm). The column
temperature was programmed at temperatures ranging
from 70 to 100°C for 2°C / min. and then increased to a
maximum final temperature of 220°C for 6°C / min. The
temperature of the injector was fixed to 240°C and for the
detector to 260°C. Helium was used as carrier gas at a flow
rate of 1.0 mL / min. 

Identification of Compounds: Gas phase chromatography
coupled with mass spectrometry (GC/MS) was used for
the identification of different chemical constituents. The
percentage of each constituent in the oil was determined
by area peaks. Wiley mass spectral data base was used
for identification of the separated peaks. The obtained
compounds were identified by matching the mass spectra
of the compounds with those recorded in MS library.
Furthermore, this was verified by injecting the authentic
samples of different available compounds with the volatile
oil and by comparing the mass spectra with those of
reference compounds or with the published data [17].

RESULTS AND DISCUSSION

The retention time of the different compounds in the
essential oils of J. phoenicea are presented in Table 1. A
total of thirty four volatile compounds, representing
88.29% of the total oil composition, were identified in the
leaves oils (Table 1). Monoterpene hydrocarbons were
found to be the major group of compounds. The most
abundant component found in the leaf oil was -pinene
(20.85%) followed by Germacrene D (16.49%).

Table 1: The main components of essential oils of Juniperus phoenicea L.
leaves from Al-Jabel Al-Akhdar, Libya

Constituents Area % *Rt (min)
 -pinene 20.85 4.16
-myrcene 1.36 5.06

Terpinolene 0.07 5.26
 -phellandrene 3.84 5.91

Trans-Caryophyllene 5.44 14.66
4,7,10-Cycloundecatriene,1,1,4,8- 5.31 15.37
tetramethyl-,cis,cis,cis-
Germacrene D 16.49 16.05
Germacrene B 2.73 17.46

-cedrol 0.36 18.27
+. alpha.-longipinene 2.98 18.08
Naphthalene,1,2,3,4,4a,5,6,8a,- 5.22 16.23
octahydro-7-methl-4-methylene-1-
(1-methylethyl)-
(1.alpha,4a.alpha.,8a.alpha)
camphene 0.29 4.32

 -pinene 0.49 4.81
1-phellandrene 0.39 5.33
delta.3-carene 0.40 5.46

 -terpinolene 0.23 7.10
terpinolene 5.13 13.11
Linalool 0.47 7.37
citronellol 0.63 10.30

 -cubebene 0.39 13.60
 -bourbonene 0.22 13.80
 -elemene 0.93 13.94

widdrene 1.24 14.83
 -gurjunene 0.35 16.40

zingiberene 0.43 16.92
delta.-cadinene 5.63 16.81

 -muurolene 0.43 17.01
 -calacorene 0.24 17.10

elemol 0.61 17.28
caryophyllene oxide 2.06 17.95
fonenol 0.36 18.58
.  -ylangene 1.33 19.03

 - selinene 0.30 19.54
vulgarol B 1.09 19.88
*Rt: Retention time obtained by chromatogram.

Our results are consistent with those obtained by
[18] which identified that -pinene and Germacrene D
were among the main components of the essentials oils
extracted from Juniperus phoenicea spp. Turbinate. The
results were also consistent with those reported on the
analysis of other juniper oils [10, 19] in which -pinene
was more common. [20] also confirmed that -pinene was
the most common component of the essential oil of J.
phoenicea grown in Morocco and Tunisia, its percentage
was 35.46-38.20 respectively. [21] stated that -pinene
was one of the major components for the essential oil of
68 J. phoenicea trees.
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Although chemical characteristics has been 12. Rezzi,  S.,  C.  Cavaleiro,  A.  Bighelli,  L. Salgueiro,
conducted on this species [3, 4, 5, 6], additional research AP. da Cunha and J. Casanova, 2011. Intraspecific
is still required to analyse the essential oils of this species chemical variability of the leaf essential oil of
in the studied region. Juniperus phoenicea subsp. turbinata from Corsica.
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